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IVUB3WICTi FInsL Report of Teflon Bearing P'ojeot, Task NOP -Re6-1-77-51

MMI NwOE: (&) Progrest Report of Teflon Bearign'P roJota (Task OPI-
R#8-1-77-51) Materials Report No. 18, of SQ JNtm 1151

(b) Progress reports of 21 Deoeuber 1951$ 15 Z.no 19521
+ ~sa 35 Deoomber 191511*

(O) NOPI orandm for Tile 16151-1(M) Report of ConfeenOe
with W. B. Bnsinger at NOfl, 10 October 10.

(d) BuOrd .tr ReOf-Uhikes to O WOM! of I Jtte 1M,
reporting oonftAreaoe between 3. 0. Weir snd W. D. Imifnger

PURPOS:

The purpose of the subjeo t projeot bas beta set forth in reference
(a) whiOh, with this report, ooatitutes a comlete report of the work
4e sd results obtained.

BtJ*ARYt

Continued work be supportd and finalised the tfnd i reported In
refeermo (a). AmLyslee of ourrent literature reporting Oevme with• etloa boarng.s oelar vee1e tha the report did not a4 G to Las!re-
mt bea. ng 6pplioatiens which oarry strieWnt, requi i nte of low torquo,
wid t mperature rawgo of operatihe, sad miuwe radlal o ebarsmee. DWI-
eatios that oentinued iametistiems eould led tU m ees throug leong
rW asic eesearoh have bess acted. Is Vtat this entire props. Me
been predicated on a direct applioation basis, sck lonf imp propm
ane paeoluded. Sapphire b 5isgs preed umsa faotory beause eft ehpping
ad fretting oerresion.

OOMWSION AVD CWOANIMQI

1. Teflon bearings am not suitable ter intramst berin appliAtema
in their preent state of development.

X. Sapphire b~ins, as sketebod in refrenee (a), afe msieet to
frietion oxidation of the sbaft sad ohipjin of the sshire whroe vibration
is preent, &d should adt be veed bs a bell beating setituto.

, ]or Ibring life above 20 hours, diaetricaol clearm. should be in
%he order of 0.001i to 0.0060 Aneh8 ee otinues operating speed should
be leU thea 1000 m, beaing lod should be uder 10 psi em the pro-,

V jeoted are, ,ad permisible toqu should be over 16 pSmA etimters.

4. AOy .oemiatioa or this progra. should be preceded with bass
research en th, ihopns tie of peros metal mtrioes with Teflon., lush
a progrem should start with the development of & suitable matr which
has the follwing propertia or ehersmteriasties (1) A soeffieiont of
%broal expansion whioh '" a that at the shaft mterial en which the
bebaI g I to operate, (2) Porosity so oontrolled that the fi n a' lbea g
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'V-ii be corsed of 40 to eO pewoent Teflon, boloe mtl.
(3)- Miiexotiol stirntht suffioient to ouvy the r squde4 bearing 2oA." (4t) gig~h therml oonduotivi.tyo *Ao* a sui lta mtrix ha b f 44"10o~,94

then oonsidorable resetok related to i"Sr otion Vill be reqired to
develop a tchniqu e tha l+ l oleteWly fill the voids with ?Tflon inter-
looked suffioi.ntly to reotai it In the "poekets &A still L sed suffi-
otontly to effect lubrication. Thi phase would beesum quite ntwolved
in various dispersing mediu, etngt" agelnts, baking eondi ms, ohamre-
t-riatios of the suspended Teflon, etc Thes phaes lwald Vm be
followd with Mohn.ung rmearak to develop the teehoobaie to Nmehlo the
heorogeaouus ixturs of soflt plastic and bes sr.

5. IStber work on eouvir depositd end subsequently oxzAlsed mv al
ftlm is also of a leng leeP And baio rooeafth matue. this 46WkU*
could be wall worth o lede~rtiu in ya fields of its sm. . An *"lied
to Teflon beaing, its mat evideut value stw trm the possIbilLity of
sin a vasum deposit*& filim a4 an esldutnis preventat*lw or psmool$

an anti men5 trett to be &plied to the poroas mtal metals.

1. Otvla ed review f ourroat .ommisral literetw bas reve d several
w,'sor reports of aoesfu appliostift ** Teflem bewoea :p Careful

stidy of %hee notatim &iWs she that the PALAIKOVow Use Orlsest
tbaa for inotrmt usaW. I n semeral the trque ]LUiA~tife M#% i&
am allmost Universall the rwqu.0w r rem. of operatem wa viorr aiwnv.
A distinot adveatalog list d s e free from losu or piall.

. Saepiire bearing as sktebed in roteromeo (a) veto trut4d,
mounted in size 1 synohre, ad tested by oeratinl the aohr. eloetri-

* oally. in -tat tests dr ha shM bad obrlim pluted
shafts were superior to other utrsJ, dapter sleeves vero so eqnstatited.
Chipping of the sapphire and -frietim ezldatim of the shromim shaft sar-
fces were so PrWpouSmo4 in a shdct ti. that It was demed inadvisable
to eontinue this le of investiobtion.

3, Several sts of o oit sal-TefloUbering Ver mae U fit a
solid motil mock-up ot s mall 400 oyole synobre whisk was mok osieelly
driven at 1500 RM for toot. Repeated failures from enosesive, radial OWNh
(ever 0.0004 inches) In lsms than 100 hours of running me sonsiderodst-
cleut reason to disotine Uhe testing. Flrom thes failures witbout a
single success, the theory of Impregnated porouis metal was oeaslod.

4. Work done on up~rognated porous metal bearings Ma been doeribed in
ref erence (A). lyss ef the fallsre of those ttets have idted
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